UK Patent Application „»GB ,,,,2315378 m,A 



(12) 



(43) Date of A Publication 28.01.1998 



(21) Application No 9714712.8 

(22) Date of Filing 11.07.1997 



(30) Priority Data 
(31) 08182012 



(32) 11.07.1996 



(71) Applicant(s) 

NEC Corporation 

(Incorporated in Japan) 

7-1 Shiba 5-Chome, Minato-Ku, Tokyo 108-01. Japan 

(72) Inventor(s) 

Yasuhlro Kaneko 

(74) Agent and/or Address for Service 
Mathys & Squire 

100 Grave Inn Road, LONDON, WC1X 8AU 
United Kingdom 



(51) INT CL 6 

H04B 1/10 

(52) UK CL (Edition P ) 

H3Q QEDB 

(56) Documents Cited 
GB 2297463 A 



EP 0064819 A1 



US 4527187 A 



(58) Field of Search 

UK CL (Edition O ) H3Q QBAX QEDB , H4L LFNB 

INT CL 6 H03D 3/00 , H04B 1/10 

ONUNE:WPI 



(54) Telephone receiver with a fitter having a frequency response which is controlled in dependence on 
the signal strength 

(57) In a portable telephone, a voice filter is connected to an antenna through a receiving circuit. A filter is 
connected to the voice filter through a switching circuit and filters the voice signal from the voice filter to 
produce a filtered voice signal. The filter has a first cut-off frequency when the filter is supplied with a first 
clock signal. The filter has a second cut-off frequency smaller than the first cut-off frequency when the filter is 
supplied with a second clock signal. A telephone receiver is connected to the filter through an amplifier. A 
clock generating circuit is connected to the filter and generates the first clock signal when supplied with a first 
frequency control signal. The clock generating circuit generates the second clock signal when supplied with a 
second frequency control signal. A control circuit supplies the first frequency control signal to the clock 
generating circuit when a receiving field intensity from the receiving circuit is greater than a first 
predetermined field intensity. The control circuit supplies the second frequency control signal to the clock 
generating circuit when the receiving field intensity is between the first predetermined field intensity and a 
second predetermined field intensity smaller than the first predetermined field intensity. The control circuit 
supplies a switch control signal to the switching circuit when the receiving field intensity is smaller than the 
second predetermined field intensity. The switching circuit is off when is supplied with the switch control 
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PORTABLE TELEPHONE CAPABLE OF DECREASING NOISE 



This invention relates to a portable telephone, and 
more particularly, to a portable telephone which is capable 
of decreasing a noise from an telephone receiver. 

In case that a person moves with such as a car while 
uses a portable telephone, a fading that a receiving field 
intensity hourly and intricately changes is caused. 
Conventional portable, telephones have a device which 
decreasing an influence of a noise which is caused bylow of 
receiving field intensity. Forexample. a first conventional 
portable telephone of the type is described in Japanese 
Unexamined Patent Prepublication (koukai) No. 247337/1985. 
The first conventional portable telephone has a bandpass 
filter and a control circuit. The control circuit detects a 
receiving failure to produce and supply a filter control 
signal to the band pass filter. When the band pass filter is 
supplied with the filter control signal, a passband width of 
the bandpass filter is controlled. 

In the manner which will later be described more in 
detail, a second conventional portable telephone comprises an 
antenna, a receiving circuit, a voice filter, a data filter, 
a switching circuit, an amplifier, an telephone receiver, a 
control circuit, and an indicating device. 

The control circuit is connected to the receiving 
circuit, the data filter, and the switching circuit. The 
control circuit receives a receiving field intensity signal v 
from the data filter and supplies the receiving field. 



intensity signal to the indicating device. The indicating 
device indicates the receiving field intensity signal. The 
control circuit detects an error of a supervisory signal from 
the data filter to produce and supply the switch control 
5 signal to the switching circuit. The switching circuit 
connects the amplifier to the voice filter when the switching 
circuit is not supplied with a switch control signal from the 
control circuit. The switching circuit disconnects the 
amplifier fromthe voice filter when the switching circuit is 

10 supplied with the switch control signal from the control 
circuit. t 

When a receiving field intensity of a receiving field 
intensity signal is greater than a fist predetermined field 
intensity, a noise level is remarkably small. When the 

15 receiving field intensity of the receiving field intensity 
signal is greater than a fist predetermined field intensity, 
the noise level suddenly becomes greater. For example, when 
the receiving field intensity of the receiving field intensity 
signal is equal to a second predetermined field intensity 

20 which is smaller than the fist predetermined field intensity, 
the noise level is great. When the receiving field intensity 
of the receiving field intensity signal is equal to the second 
predetermined field intensity, the error of the supervisory 
signal from the data filter is easily caused. Therefore, in 

25 the conventional portable telephone, the control circuit 
detects the error of the supervisory signal from the data 
filter to disconnect the amplifier and the telephone receiver 
from the voice filter and the receiving circuit. 

However, the conventional portable telephone has a 

30 disadvantage that a noise from the telephone receiver is 



caused, in a time period, until the the control circuit 
detects the error of the supervisory signal to disconnect the 
telephone receiver from the receiving circuit. Also, the 
conventional portable telephone has a disadvantage that it is 
impossible to discriminate a reason that a voice is not 
caused from the telephone receiver. This is because the 
voice is not caused from the telephone receiver when a base 
station does not transmit a radio signal. 

An aim of this invention is to provide a portable telephone with means 
for reducing noise, and preferably for discriminating between receiving 
conditions. t 

An aspect of the invention is set out in Claim 1 . 

Preferably, control of cut-off frequency is achieved by means of varying 
the frequency of the clock signal supplied to the filter. 

According to a further aspect of the invention, there is provided a 
portable telephone comprising: 

an antenna for receiving a radio signal to produce a 
receiving signal; 

a receiving circuit connected to the antenna for 
demodulating the receiving signal to produce a receiving 
demodulated signal and a receiving field intensity signal; 

a voice filter connected to the receiving circuit for 
filtering the receiving demodulated signal to produce a voice 
signal; 

a switching circuit connected to the voice filter for 
outputting the voice signal from the voice filter when the 



switching circuit is not supplied with a switch control 
signal; 

a filter connected to the voice filter through the 
switching circuit for filtering the voice signal to produce a 
filtered voice signal, the filter having a first cut-off 
frequency when the filter is supplied with a first clock 
signal, the filter having a second cut-off frequency smaller 
than the first cut-off frequency when the filter is supplied 
with a second clock signal; 

an amplifier connected to the filter for amplifying 
the filtered voice signal to produce an amplified signal; 

a telephone receiver connected to the amplifier for 
receiving the amplified signal to produce a voice; 

a clock generating circuit connected to the filter 
for generating the first clock signal when the clock 
generating circuit is supplied with a first frequency control 
signal and for generating the second clock signal when the 
clockgenerating circuit is supplied with a second frequency 
control signal; and 

a control circuit connected to the receiving circuit, 
the switching circuit, and the clock generating circuit for 
supplying the first frequency control signal to the clock 
generating circuitwhen a receiving field intensity of the 
receiving field intensity signal is greater than a first 
predetermined field intensity, for supplying the second 
frequency control signal to the clock generating circuit when 
the receiving field intensity of the receiving field intensity 
signal is between the first predetermined field intensity and 
a second predetermined field intensity smaller than the first 
predetermined field intensity, and for supplying the switch 
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control signal tothe switching circuit when the receiving 
field intensity of the receiving f ieldintensity signal is 
smaller than the second predetermined field intensity. 

According to another aspect of this invention, there 
is provided a portable telephone comprising: 

an antenna for receiving a radio signal to produce a 
receiving signal: 

a receiving circuit connected to the antenna for 
demodulating the receiving signal to produce a receiving 
demodulated signal and a receiving field intensity signal; 

a voice filter connected to the receiving circuit for 
filtering the receiving demodulated signal to produce a voice 
signal: 

a switching circuit connected. to the voice filter for 
outputting the voice signal from the voice filter when the 
switching circuit is not supplied with a switch control 
signal; 

a filter connected to the voice filter through the 
switching circuit for filtering the voice signal to produce a 
filtered voice signal, the filter having a first cut-off 
frequency when the filter is supplied with a first clock 
signal, the filter having a second cut-off frequency smaller 
than the first cut-off frequency when the filter is supplied 
with a second clock signal; 

an amplifier connected to the filter for amplifying 
the filtered voice signal to produce an amplified signal; 

a telephone receiver connected to the amplifier for 
receiving the amplified signal to produce a voice; 

a clock generating circuit connected to the filter 
for generating the first clock signal when the clock 



generating circuit is supplied with a first frequency control 
signal and for generating the second clock signal when the 
clockgenerating circuit is supplied with a second frequency 
control signal; 

a control circuit connected to the receiving circuit, 
the switching circuit, and the clock generating circuit for 
supplying the first frequency control signal to the clock 
generating circuitwhen a receiving field intensity of the 
receiving field intensity signal is greater than a first 
predetermined field intensity, for supplying the second 
frequency control signal to the clock generating circuit when 
the receiving field intensity of the receiving field intensity 
signal is between the first predetermined field intensity and 
a second predetermined field intensity smaller than the first 
predetermined field intensity, and for supplying the switch 
control signal tothe switching circuit when the receiving 
field intensi ty of the receiving f ieldintensity signal is 
smaller than the second predetermined field intensity, and 

setting means connected to control circuit for 
setting the second frequency control signal in the control 
circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of a conventional portable 
telephone; 

Fig. 2 is a view for use in describing an operation 
of the conventional portable telephone illustrated in Fig. 1: 

Fig. 3 is a block diagram of a portable telephone 
according to an embodiment of this invention; 

Fig. 4 is a view for use in describing an operation 
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of the portable telephone illustrated in Fig. 3; 

Fig. 5 is a flow chart for use in describing the 
operation, of the portable telephone illustrated in Fig. 3. and 
Fig. 6 is another view for use in describing the operation of 
the portable telephone illustrated in Fig. 3. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring to Pigs. 1 and 2. a conventional portable 
telephone will be described for a better understanding of 
this invention. 

In Fig. 1. a conventional portable telephone 
comprises an antenna 1, a receiving circuit 2. a voice filter 
3. a data filter 4. a switching circuit 5. an amplifier 6, an 
telephone receiver 7. a control circuit 8. and an indicating 
device 9. 

The antenna 1 receives a radio signal to produce a 
receiving signal. The receiving circuit 2 is connected to the 
antenna 1. The receiving circuit 2 demodulates the receiving 
signal to produce a receiving demodulated signal and a 
receiving field intensity signal. Thevoice filter 3 is 
connected to the receiving circuit 2. The voice filter 3 
filters the receiving demodulated signal to produce a voice 
signal. The data filter 4 is connected to the receiving 
circuit 2 and filters the receiving demodulated signal to 
produce a supervisory signal. 

The switching circuit 5 is connected to the voice 
filter 3. The switching circuit 5 outputs the voice signal 
from the voice filter 3 when the switching circuit 5 is not 
supplied with a switch control signal from the control 
circuit 8. The amplifier 6 is connected to the voice filter 3 
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through the switching circuit 5. The amplifier 6 amplifies 
the voice signal to produce an amplified signal. The 
telephone receiver 7 is connected to the amplifier 6. The 
telephone receiver 7 receives the amplified signal to produce 
a voice. 

The control circuit 8 is connected to the receiving 
circuit 2, the data filter 4. and the switching circuit 5. 
The control circuit 8 receives the receiving field intensity 
signal and supplies the receiving field intensity signal to 
the indicating device 9. The indicating device 9 indicates 
the receiving field intensity signal. The control circuit 8 
detects an error of the supervisory signal from the data 
filter 4 to produce and supply the switch control signal to 
the switching circuit 5. The switching circuit 5 connects the 
amplifier 6 to the voice filter 3 when the switching circuit 
5 is not supplied with the switch control signal from the 
control circuit 8. The switching circuit 5 disconnects the 
amplifier 6 from the voice filter 3 when the switching circuit 
5 is supplied with the switch control signal from the control 
circuit 8. 

As shown by a curve N in Fig. 2. when a receiving 
field intensity of the receiving field intensity signal is 
greater than a fist predetermined field intensity El. a noise 
level is remarkably small. When the receiving field intensity 
of the receiving field intensity signal is greater than a 
fist predetermined field intensity El. the noise level 
suddenly becomes greater. For example, when the receiving 
field intensity of the receiving field intensity signal is 
equal to a third predetermined field intensity E3 which is 
smaller than the fist predetermined field intensity El. the 
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noise level is great. When the receiving field intensity of 
the receiving field intensity signal is equal to the third 
predetermined field intensity E3. the error of the 
supervisory signal from the data filter 4 is easily caused. 
Therefore, in the conventional portable telephone, the 
control circuit 8 detects the error of the supervisory signal 
from the data filter 4 to disconnect the amplifier 6 and the 
telephone receiver 7 from the voice filter 3 and the 
receiving circuit 2. 

However, the conventional portable telephone has a 
disadvantage that a noise from the telephone receiver 7 is 
caused, in a time period, until the the control circuit 8 
detects the error of the supervisory signal to disconnect the 
telephone receiver 7 from the receiving circuit 2. Also, the 
conventional portable telephone has a disadvantage that it is 
impossible to discriminate a reason that a voice is not 
caused from the telephone receiver 7. This is because the 
voice is not caused from the telephone receiver 7 when a base 
station does not transmit the radio signal. 

Referring to Figs. 3. 4. 5. and 6. the description 
will proceed to a portable telephone according to an 
embodiment of this invention. Similar parts are designated 
by like reference numerals. 

In Fig. 3, the portable telephone comprises the 
antenna 1. the receiving circuit 2, the voice filter 3. the 
switching circuit 5. a filter 10. the amplifier 6. the 
telephone receiver 7. a clock generating circuit 11, a control 
circuit 12. a setting device 13. and an indicating device 14. 

The antenna 1 receives the radio signal to produce 
the receiving signal. The receiving circuit 2 is connected to 
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the antenna 1. The receiving circuit 2 demodulates the 
receiving signal to produce the receiving demodulated signal 
and the receiving field intensity signal. The voice filter 3 
is connected to the receiving circuit 2. The voice filter 3 
filters the receiving demodulated signal to produce the voice 
signal. The switching circuit 5 is connected to the voice 
filter 3. The switching circuit 5 outputs the voice signal 
from the voice filter 3 when the switching circuit 5 is not 
supplied with the switch control signal form the control 
circuit 12. 

The filter 10 is connected to the voice filter 3 
through the switching circuit 5. The filter 10 comprises a 
switched capacitor filter which is a low pass filter. The 
filter 10 filters the voice signal, from the switching circuit 

5 to produce a filtered voice signal. As shown by a curve Fl 
in Fig. 4, the filter 10 has a first cut-off frequency fl' 
when the filter 10 is supplied with a first clock signal 
having a first frequency fl form the clock generating circuit 
11. Also, as shown by a curve F2 in Fig. 4, the filter 10 
has a second cut-off frequency f2' smaller than the first 
cut-off frequency fl" when the filter 10 issupplied with a 
second clock signal having a second frequency f2 form the 
clock generating circuit 11. 

When the first cut-off frequency fl' is set at a 
frequency of about 3 kHz and the second cut-off frequency f2' 
is set at a frequency of about 1 kHz, it is possible to 
decrease the noise, namely, a frequency of about 1 to 3 kHz. 
The amplifier 6 is connected to the filter 10. The amplifier 

6 amplifies the filtered voice signal to produce an amplified 
signal. The telephone receiver 7 is connected to the 
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araplifier 6 and receives the amplified signal to produce a 
voice. The clock generating circuit 11 is connected to the 
filter 10 and the control circuit 12. The clock generating 
circuit 11 generates the first clock signal when the clock 
generating circuit 11 is supplied with a first frequency 
control signal from the control circuit 12. Also, the clock 
generating circuit 11 generates the second clock signal when 
the clock generating circuit 11 is supplied with a second 
frequency control signal from the control circuit 12. 

The control circuit 12 is connected to the receiving 
circuit 2, the switching circuit 5. and the clock generating 
circuit 11. The control circuit 12 supplies the first 
frequency control signal to the clock generating circuit 11 
when the receiving field intensity of the receiving field 
intensity signal from the receiving circuit 2 is greater than 
the first predetermined field intensity El (Fig. 2). The 
control circuit 12 supplies the second frequency control 
signal to the clock generating circuit 11 when the receiving 
field intensity of the receiving field intensity signal from 
the receiving circuit 2 is between the first predetermined 
field intensity El (Fig. 2) and a second predetermined field 
intensity E2 (Fig. 2) smaller than the first predetermined 
field intensity El (Fig. 2). The second predetermined field 
intensity E2 is greater than the third predetermined field 
intensity E3 (Fig. 2). The control circuit 12 supplies the 
switch control signal to the switch circuit 5when the 
receiving field intensity of the receiving field intensity 
signal from the receiving circuit 2 is smaller than the second 
predetermined field intensity E2 (Fig. 2). 

The setting device 13 is connected to control circuit 
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12. The setting device 13 is for setting the second 
frequency control signal in the control circuit 12. An user 
operates the setting device 13 to set the second frequency 
control signal in the control circuit 12. For example, the 
5 setting device 13 comprises a outside switch (not shown) and a 
variable resistor (not shown). The indicating device 14 is 
connected to the control circuit 12. The control circuit 12 
receives the receiving field intensity signal and compare the 
receiving field intensity of the receiving field intensity 

10 signal with the second predetermined field intensity E2 to 
produce the switch control signal when the receiving field 
intensity is smaller than the second predetermined field 
intensity E2. The control circuit 12 supplies the switch 
control signal to the indicating device 14. When the 

15 indicating device 14 is supplied with the switch control 
signal, the indicating device 14 indicates that the receiving 
field intensity is smaller than the second predetermined 
field intensity E2. In this event, for example, the 
indicating device 14 indicates "mute". 

20 The switching circuit 5 outputs the voice signal from 

the voice filter3 when the switching circuit 5 is not 
supplied with the switch control signal form the control 
circuit 12. Namely, the switching circuit 5 connects the 
filter 10 to the voice filter 3 when the switching circuit 5 

25 is not supplied with the switch control signal form the 
control circuit 12. The switching circuit 5 disconnects the 
filter 10 from the voice filter 3 when the switching circuit 5 
is supplied with the switch control signal form the control 
circuit 12. 

30 Referring to Figs. 5 and 6. the operation of the 
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control circuit 12 will be described in detail. 

In Fig. 5. at a step SI. the control circuit 12 
discriminates whether or not the receiving field intensity E 
is greater than the first predetermined field intensity El. 
When the receiving field intensity E is greater than the 
first predetermined field intensity El. the step SI proceeds 
to a step S2. Otherwise, the step SI proceeds to a step S3. 
At the step S2. the control circuit 12 supplies the first 
frequency control signal to the clock generating circuit 11. 
In this event, the clock generating circuit 11 supplies the 
first clock signal having the first frequency fl to the 
filter 10 (Figs. 3 and 6). 

At the step S3, the control circuit 12 discriminates 
whether or not the receiving field intensity E is betweenthe 
first predetermined field intensity El and the second 
predetermined field intensity E2. Whenthe receiving field 
intensity E is between the first predetermined field 
intensity' El and the second predetermined field intensity E2. 
the step S3 proceeds to a step S4. Otherwise, namely, when 
the receiving field intensity E is smaller than the second 
predetermined field intensity E2. the step S3 proceeds to a 
step S5. At the step S4. the control circuit 12 supplies the 
second frequency control signal to the clock generating 
circuit 11. In this event, the clock generating circuit 11 
supplies the second clock signal having the second frequency 
f2 to the filter 10 (Figs. 3and 6). At the step S5. the 
control circuit 12 supplies the switch control signal to the 
switching circuit 5 (Fig. 3). In this event, the switching 
circuit 5becomes off (Fig. 6). The steps S2. S4. and S5 
return to the step SI. 



While this invention has been described in 
conjunction with a single preferred embodiment thereof, it 
will readily be possible for those skilled in the art to put 
this invention into practice in various other manners. For 
example, the filter 10 may comprise a bandpass filter instead 
of the low pass filter. The setting device 13 and the 
indicating device 14 may be omitted. 

Throughout this specification, the term "portable telephone" is intended 
to refer to any voice communication apparatus which is not hard-wired into a 
base; the apparatus preferably comprises a cellular mobile telephone, but may 
comprise a "cordless" telephone. 

Each feature described above may be provided independently, unless 
otherwise stated. The appended abstract is herein incorporated by reference. 

The filter used is preferably a low-pass filter preferably implemented by 
means of a switched-capacitor filter, but a band pass filter may also be 
employed. Although reference is made to the "cut-off frequency" of the filter, 
it will be appreciated that there are a number of characteristics of the filter 
which may be chosen to characterise its behaviour, particularly if the response 
is not readily predictable; essentially, the filter must attenuate higher 
frequencies to a greater extent when a lower radio signal intensity is present. 



CLAIMS: 

1 . A portable telephone comprising: 

means for receiving a demodulating a radio signal to produce a received 
demodulated signal; 

means for detecting the intensity of the radio signal; 
means for filtering the demodulated signal; 

means for producing an audible output from the filtered demodulated 
signal; and 

means for controlling the filtering means to have a lower cut-off 
frequency when the detected radio signal intensity is below a predetermined 
threshold and a higher cut-off frequency when the detected radio signal 
intensity is above said threshold. 

2. A portable telephone according to Claim 1 wherein the filtering 
means has a cut-off frequency dependent on the frequency of a clock signal 
supplied to the filtering means, the controlling means producing a clock 
frequency selected in dependence on the detected radio signal intensity. 

3. Portable telephone according to Claim 2, wherein the controlling 
means is arranged to produce a lower frequency clock signal when the 
detected radio signal intensity is below said predetermined threshold. 

4. A portable telephone according to any preceding claim further 
comprising means for indicating whether the detected radio signal intensity is 
above or below said predetermined threshold. . 

5. A portable telephone according to any preceding claim in which 
the filtering means comprises a switched capacitor filter. 

6. A portable telephone according to any preceding claim including 
a switch or switchable attenuator for inhibiting or substantially attenuating a 
voice signal to be output from the audible outputting means when the detected 
radio signal intensity is below a further predetermined threshold, lower than said 
predetermined threshold. 
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7. A portable telephone comprising: 

an antenna for receiving a radio signal to produce a 
receiving signal; 

a receiving circuit connected to said antenna for 
demodulating said receiving signal to produce a receiving 
demodulated signal and a receiving field intensity signal; 

a voice filter connected to said receiving circuit 
for filtering said receiving demodulated signal to produce a 
voice signal; 

a switching circuit connected to said voice filter 
for outputting said voice signal from said voice filter when 
said switching circuit is not suppliedwith a switch control 
signal; 

a filter connected to said voice filter through said 
switching circuit for filtering said voice signal to produce a 
filtered voice signal, said filter having a first cut-off 
frequency when said filter is supplied with a first clock 
signal, said filter having a second cut-off frequency smaller 
than said first cut-off frequency when said filter is 
supplied with a second clock signal; 

an amplifier connected to said filter for amplifying 
said filtered voice signal to produce an amplified signal; 

a telephone receiver connected to said amplifier for 
receiving said amplified signal to produce a voice; 

a clock generating circuit connected to said filter 
for generating said first clock signal when said clock 
generating circuit is supplied with a first frequency control 
signal and for generating said second clock signal when said 
clock generating circuit is supplied with a second frequency 
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control signal: and 

a control circuit connected to said receiving circuit, 
said switching circuit, and said clock generating circuit for 
supplying said first frequency control signal to said clock 
generating circuit when a receiving field intensity of said 
receiving field intensity signal is greater than a first 
predetermined field intensity, for supplying said second 
frequency control signal to said clock generating circuit when 
said receiving field intensity of said receiving field 
intensity signal is between said first predetermined field 
intensity and a second predetermined field intensity smaller 
than said first predetermined field intensity, and for 
supplying said switch control signal to said switching 
circuit when said receiving field intensity of saidreceiving 
field intensity signal is smaller than said second 
predetermined field intensity. 

8. A portable telephone as claimed in Claim 7, 
wherein said portable telephone further comprises an 
indicating means connected to said control circuit for 
indicating that said receiving field intensity of said 
receiving field intensity signal is smaller than said second 
predetermined field intensity. 

9. A portable telephone as claimed to Claim i or », 
wherein said filter comprises a switched capacitor filter. 

1 °-A portable telephone comprising: 
an antenna for receiving a radio signal to produce a 
receiving signal: 
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a receiving circuit connected to said antenna for 
demodulating said receiving signal to produce a receiving 
demodulated signal and a receiving field intensity signal; 

a voice filter connected to said receiving circuit 
for filtering said receiving demodulated signal to produce a 
voice signal; 

a switching circuit connected to said voice filter 
for outputting said voice signal from said voice filter when 
said switching circuit is not suppliedwith a switch control 
signal; 

a filter connected to said voice filter through said 
switching circuit for filtering said voice signal to produce a 
filtered voice signal, said filter having a first cut-off 
frequency when said filter is supplied with a first clock 
signal, said filter having a second cut-off frequency smaller 
than said first cut-off frequency when said filter is 
supplied with a second clock signal; 

an amplifier connected to said filter for amplifying 
said filtered voice signal to produce an amplified signal; 

a telephone receiver connected to said amplifier for 
receiving said amplified signal to produce a voice; 

a clock generating circuit connected to said filter 
for generating said first clock signal when said clock 
generating circuit is supplied with a first frequency control 
signal and for generating said second clock signal when said 
clock generating circuit is supplied with a second frequency 
control signal; 

a control circuit connected to said receiving circuit, 
said switching circuit, and said clock generating circuit for 
supplying said first frequency control signal to said clock 
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generating circuit when a receiving field intensity of said 
receiving field intensity signal is greater than a first 
predetermined field intensity, for supplying said second 
frequency control signal to said clock generating circuit when 
said receiving field intensity of said receiving field 
intensity signal is between said first predetermined field 
intensity and a second predetermined field intensity smaller 
than said first predetermined field intensity, and for 
supplying said switch control signal to said switching 
circuit when said receiving field intensity of saidreceiving 
field intensity signal is smaller than said second 
predetermined field intensity, and 

setting means connected to control circuit for 
setting said second frequency control signal in said control 
circuit. 

11 * A portable telephone as claimed in Claim 10, 
wherein said portable telephone further comprises an 
indicating means connected to said control circuit for 
indicating that said receiving field intensity of said 
receiving field intensity signal is smaller than said second 
predetermined field intensity. 

12. A portable telephone as claimed in claim 10 or 11, 
wherein said filter comprises a switched capacitor filter. 
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13. A portable telephone apparatus substantially as herein described, 
with reference to Figures 3-6 of the accompanying drawings. 

14. A method of producing noise in a portable telephone comprising: 
determining whether a received radio signal intensity is above or below 

a predetermined threshold; and 

reducing the cut-off frequency of a low-pass filter acting on the received 
voice signal if the received radio signal intensity is below said threshold. 

15. A method according to Claim 14, wherein the low-pass filter 
comprises a switched capacitor filter, and the cut-off frequency is reduced by 
reducing a clock frequency supplied to said filter. 



16. A method substantially as herein described, with reference to 
Figure 5 of the accompanying drawings. 
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